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Supplementary Fig. 1 Disease-associated mutations in the hSHH SRR.  a Mutations within 
the hSHH SRR associated with holoprosencephaly (Supplementary Refs. 1, 2, 3, 4, and 5) and 
dbSNP.6 b Mutations within the hSHH SRR discovered in human cancer tissues.  Data from 
COSMIC,7 ClinVar8, cBioPortal,9 and dbSNP.6 
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Supplementary Fig. 2 Alignment of selected Hh proteins.  Clustal alignment showing 
conserved signal peptide, N-terminal domain, Hint domain, and SRR; Hint domain catalytic 
residues are indicated (hSHH numbering).  Plot below shows Jpred4 secondary structure 
prediction for the consensus sequence.10,11  Red cylinders indicate α-helices; green arrows 
indicate β-sheets; JNETCONF indicates confidence in secondary structure prediction at each 
residue. 
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Supplementary Fig. 3 Western blot analysis of secreted and cell-associated protein from 
hSHH-overexpressing cells. a Western blot analysis of wild-type hSHH protein and Hint domain 
mutants expressed in HEK293T cells.  Left: Analysis of hSHH-N produced by each mutant and 
precipitated from cell media.  Right: Western blot of hSHH-N present in the corresponding lysates 
(hSHH-NL) of each mutant. b Plot of relative hSHH-NL production versus wild-type protein by each 
mutant for n = 3–10 biological replicates.  A biological replicate for wild-type protein was analyzed 
in each blot.  Symbols represent the mean production of hSHH-NL versus wild-type protein for 
each mutant ± s.d.  Mutants that produced < 50% hSHH-NL protein relative to wild-type protein 
are indicated in red. c Western Blot image for each mutant in Fig. 2b, 2c, 2e, and 2f.  Relative 
hSHH-NL production for each mutant was calculated from n = 3–10 biological replicates and 
plotted in Fig. 2. d Comparison of protein retained in lysates or secreted into cell media for wild-
type protein, cholesteroylation-deficient hSHH-N (residues 1-197 of hSHHN, hSHH-N*), and a 
palmitoylation-deficient hSHH mutant (C24A). 
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Supplementary Fig. 4 A C-terminal Myc-DDK tag enables isolation of hSHH-FL from 
overexpressing HEK293T cells and cholesterolysis in vitro. a Western blot of HEK293T cells 
transfected with untagged and C-terminal Myc-DDK tagged hSHH-FL shows equivalent 
production of cell-associated hSHH-N (hSHH-NL).  b Full blot showing in vitro cholesterolysis of 
wild-type hSHH protein.  Stars (*) indicate residual mouse IgG from the agarose-conjugated anti-
FLAG antibody. 
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Supplementary Fig. 5 Determination of cholesterolysis in vitro by electrophoretic mobility 
shift of hSHH-NC. Traces to the left show lane profiles with electrophoretic mobilities 
standardized to calibrated protein markers using Image Lab software.  Panels to the right show 
corresponding Western blot images. 
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Supplementary Fig. 6 Subcellular colocalization studies with EGFP-hSHH(SRR).  a Confocal 
microscopy image of HEK293T cells co-transfected with EGFP-SRR (EGFP-hSHH(365-462)) and 
mCherry fused to the Golgi-targeting sequence of Golgin.  b Plot of Pearson correlation analysis 
of overlap between mCherry markers fused to Golgi-targeting sequences from β4-
galactosyltransferase-1 (β4Gal-T1) and Golgin, and lysosome-targeting sequence from LAMP1.  
Symbols represent the mean value of Pearson correlation coefficient ± s.d. from n = 3–10 cells in 
three separate experiments, calculated using the Coloc 2 plugin in ImageJ.  Scale bar = 10 µm. 
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